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I dentification and Statement of the Mg or Regional Water Problem

The ahility to understand, protect, and modify agqueous systems depends on the ability to
quantify the hydraulic trangport of dissolved and particulate compounds. Assessing the
transport of dissolved compounds using conventiona miscible tracers has been well
studied. However, the quest for suitable particulate tracers continues. Particulate tracers
are important for determining the transport of sediments and microorganismsin both
surface and ground water systems.

A new particulate tracer would be of greet use in the study of contaminant transport and
mitigation in surface waters and in groundwater. This tracer could be employed as atool
to identify sources of environmenta contamination (i.e., sewer leaks or faulty septic
gystems) and to study the fate of contamination in the environment. Additionaly,
particulate tracers can be employed in the design and congtruction of engineered systems,
such as water and wastewater treatment plants.

Statement of Results, Benefits, and/or Information



The god of the proposed research is to determine the efficacy of Bacillus globii asa
particulate tracer. By the conclusion of the one-year study period, the usefulness of this
bacteria as an environmentd particulate tracer should be determined. The behavior of
Bacillus globii will be compared to currently employed particulate tracers (i.e.,
fluorescent beads) and common environmental microorganisms. Various flow regimes
will be usad to fadilitate this Sudy, including: complete mixed, plug-flow, and porous
media. For each flow regime, clean water and water containing background particulates
will be tested.

For each reactor system, atotal of 10 replicate tests will be conducted using amiscible
tracer and the particulate tracer. The mean particle residence time and the coefficient of
dispersion will be determined for each test. A Statistical comparison between the tracers
and common microorganisms will be conducted to determine if the B. globii adequatdy
represents the transport of particulates under the particular flow regime. To verify the
results of laboratory testing, field tests in a shallow groundwater aquifer, awell mixed
lagoon system, and a stream will be conducted and compared to the |aboratory results.



